Approach to the direct intramolecular localization of antigenic determinants in Androctonus australis hemocyanin with monoclonal antibodies by molecular immunoelectron microscopy.
Monoclonal antibodies (mAb) directed vs. subunits from hemocyanin (Hc) of the scorpion Androctonus australis were used in molecular immunoelectron microscopy (MIEM) to directly localize the epitopes within the subunits. Four types of mAb were used. First, mAb 6302, an IgG clone highly specific for subunit Aa 2, produced with native hemocyanin long strings composed of hemocyanin molecules in the side view and in the 45 degrees view. At lower concentration, "parachute" and "butterfly" structures composed of two Hc molecules and one monoclonal immunoglobin G (IgG) molecule were obtained. Fab fragments prepared from mAb 6302 bound exactly on the top and bottom edges of the molecule. The second type of mAb (6003), directed vs. subunit Aa 2, produced nice immunocomplexes with the free subunit but nothing with the native oligomer. It is suggested that due to steric hindrance or to conformational changes the epitope is not accessible in the native molecule. The third mAb belonged to the IgM class and apparently bound Hc in the Aa 2 area. However, because of the difficulty of separating the immunocomplexes from the residual mAb and the polymorphism of the IgM molecules, monoclonal IgM are no longer used for MIEM. The last type of mAb (5701) had a high affinity and a high specificity for subunit Aa 6. It produced two types of immunocomplexes with native Hc. The two types differed by a 180 degrees rotation around one of the Fab arms. These complexes, which support recent results of Wrigley et al. [Wrigley, N. G., Brown, E. B., & Skehel, J. J. (1983) J. Mol. Biol. 169, 771-774] and of Roux [Roux, K. H. (1983) Eur. J. Immunol. 14, 459-464], indicate that monoclonal IgG have a high degree of rotational flexibility around the Fab arm. Monoclonal antibody 5701 bound exactly at the corner of the molecule in the area where subunit Aa 6 is known to be located. The MIEM approach of the location of the epitope requires the model of the architecture and of the quaternary structure to be very precise. Thus, recent findings of Gaykema et al. [Gaykema, W. P. J., Hol, J. M., Vereijken, J. M., Soeter, N. M., Bak, H. J., & Beintema, J. J. (1984) Nature (London) 309, 23-29] and of Van Heel et al. [Van Heel, M., Keegstra, W., Schutter, W., & Van Bruggen, E. F. J. (1983) Life Chem. Rep., Suppl. Ser. 1, 69-73] led to a reexamination of previous models.(ABSTRACT TRUNCATED AT 400 WORDS)